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very simple and easy considerations for their establishment and application.
The cases of similar structures which I propose to discuss are of two kinds, very distinct, and which stand remarkably in contrast each with the other.
I.    The one relates to comparisons of similar structures in respect to their elasticity and strength for resisting bending, 01 damage, or breakage by similarly applied systems of forces.
II.    The other relates to comparisons of similar structures as to their stability, when that is mainly or essentially due to then gravity*, or, as we may say, to the downward force which thej receive from gravitation.
For the first of the two kinds of cases just referred to, £ comprehensive but simple and easily intelligible principle, whict it is proposed now to establish and illustrate, may be stated an follows:—
General Principle.—Similar structures, if strained similarly        \ within limits of elasticity from their forms when free from applied        ] forces, must have their systems of applied forces, similar in arrangement and of amounts, at homologous places, proportional to th< squares of their homologous linear dimensions.
To establish this we have only to build up, in imagination both structures out of similar small elements or blocks, alik<
* The word gravity is here preferred to weight, although the word weight ha been, and still is, very commonly used for conveying the meaning here intendei to be expressed. The common word weight has unfortunately two meanings ii frequent use, and this ambiguity is a troublesome source of perplexity in mechanic and in other branches of Natural Philosophy. Firstly, the word " weight" ver; commonly signifies quantity of matter, as when we speak of a hundred-weight c iron, or of four pounds weight of mercury, or when, in an Act of Parliament (18t! and 19th of Victoria, chapter 72, July 30, 1855) for the special purpose of establish ing standard weights and measures, it is enacted that a certain piece of platinur. referred to as a " weight of platinum," deposited in the Office of the Exchequei shall be denominated the IMPERIAL STANDARD POUND AVOIEDUPOIS, and shall b deemed to be the only standard of weight from which all other weights, and othc measures having reference to weight, shall be derived, computed, and ascertained And secondly, the same word "weight" is often used to signify the downwar force which a piece of matter exerts on whatever supports or suspends it; as who we speak of the loeight of a piece of matter hung to a spring-balance as being th force which draws out the spring. The word MASS is employed to express distinctly in scientific language, one of the two meanings of the word "weight"—tha namely, in which it signifies quantity of matter; but for the other meaning, i •which it signifies a force, we have no established name as yet; it may, howeve: vei'y well be called the gravity of the piece of matter.